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(57) Abstract: A novel process for producing a 2-halogenoben- 
zamide compound useful as a raw material or active ingredient for 
medicines and agricultural chemicals. The process, which is for 
producing a 2-halogenobenzamide compound represented by the 
(j) general formula (I): (wherein R 1 , R 2 , R 3 , R 4 , and R 6 may be the 

same or different and each represents hydrogen or Cx_ 6 alkyl; R 5 
represents Ci_ 6 alkyl; k is 1 or 2; Y 1 , Y 2 , Y 3 , and Y 4 may be the 
same or different and each represents hydrogen, halogeno, etc.; 
and X represents chlorine, bromine, or iodine), is characterized by 
reacting an benzamide compound with a halogenating agent in the 
presence of a palladium catalyst to obtain a substituted benzamide compound and then reacting the resultant substituted benzamide 




compound with an oxidizing agent after or without isolating the substituted benzamide compound. 
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[0051] — *<£>m<D^-c, m^i^i-— ^(ii-i')-e^$tv§{t:^ 

ir^bhx^^ 0 — jRS:(n-i')-c^$tb5^^»ri. — ^(vii-i)^»m(D 

xTfmitm&mm^ xn&mzRi&£&z^bK£<>xi>m&irz^b&-T^z 0 x 

[0052] 2-1 . — (IX) (VII-1) X{i— (VII-2) 

&1r%Z.b&X%Z) 0 

2-2. — (vii-i) xte— (vn-2) ^— (n-i) 

2-3. -^(II-l)^-^(II-l') 

2-4. — ^ (VII-1) xte— (VII-2) (II— 1 ' ) 

[0053] ^T«§K£r^l«!k ^^^^^^^^W^I^B^i-^^, ^IK^^X^ 
MMffl 1 . 2-3 — K-6-^VV-N- [1,1 {^;V7./V^~/V) rc^/V] 
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2-^/v-N-[ l , (J^/l^^r) xirf-AA ^yXT^K (2. 37g) „ 7^ 
h^tKn^^ (20mL) . N-3— K=*'^SN^K(2. SOg^U^S^^v^-MO. 2 
2g)(D^^)^70 o Cf^Pl^b, 2B#r H W#bfc 0 ?gjffi§r$t£E@ifeU 

&t^7k^i5fcML #fbti^c2-3— K-6-^/v-N-[ l , l-v^/v-2- W-A^-Hr 

. 60g) RXfm^M (0. 20g)^S^U#fe*l/fcia^»lC35%aflfife^*5ff(l. 17g 
)^Px./c 0 60 o C-eiB#r 3 W#bfc#, 35%M&fb!fC3f*(l. 46g) SrlnJi&fireSfTL 

Taipj(D^^j^^$^ 0 sj^^^^Mbfcm, zkifcfb^hy? access 

4g (JR#t82%) #fc 0 
*&H4:gk&134~ 136^ 
[0054] HJtefil 2 . N 2 - [ 1 , l-iy^;V-2- (^/KVVzJ^/V) rc^/V] — 3— 3— K~ N 1 — ( 2- 

^/v-4-^i/?~7;vjrux.?-/V7^/v) -l , 2— <^if ^^/v^lKK^Mit 

N 2 -[ 1 , 2- 0*^/1^3-) a^Vl>] -N 1 - (2-^^/V-4-^^^^/k^-n 

2-^<^irVv ? ^/V^i^5K(2. 37g),^h7tK^7^(20m 
LKN-3— Ka^fiM^KCl. 13g)S.r^B^^"?7^!>A(0. llg)<Z>?J|-^£r70 o C 
(w»U 20#r B W#bfc o »«&S:«ffie3cU 

^(20mD (ji^bfco ^(omm^^mm^v^ ^mmmi^mw^ #<b 

frlfcN 2 - [ 1 , l-v^^VV-2- (^/K^/l^-^/k) ^^W] -3-3 — K-N 1 - ( 2-^^ 

nbtif£.m&mK35%mmfc7S<.m(o. 58 g )^p^ 0 6o°c-cih#p h w#l 

1t$k, 35%aBIfefb!fC3fc (0. 73g)Sr|R|?aS-e^TU 30#r B W#bfc o SJ£ 
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WI4:gi£U43— 144°C 
[0055] N 2 -[ 1 , /V) ^-=f-;V\ —3—3 — K— N 1 — ( 2 , 

N 2 -[l,l-v ? ^^^-2-(^/^/^-f^/V)^^/V]-N 1 -(2, 3, A-YV^nn^ 

2—<^ifV> ? ^/V^^K(195. Og),N, N-vW/VTirhT5K (7 
80mL), 1, 3-^3— K-5, 5-^;^/M^VMV(91. 44g)&0«g1^^v ; 'y'A( 

mm&l, 2-> ? ^ati^v(780mL)^^L/h o r<D^^«^hy^A7K 

/V]-3-3— K-N 1 -(2, 3, 4-YV?nu7zz.^-;V)-l, 2-^<^ifVv ? ^77V^f-^K^ 

. 57g)«r*fc&nU #^fc^^^35%j©^b^K^(49. 25g) Sr60 < C'C«! TUfc 

wmu^^^ii, fsaiu mm<D4t&m&2ii. 45 g (itx*83%)#^ 0 

%l4:g*^239— 241°C 
[0056] HiM^!l4. N 2 -[l,l-iy^/V-2-(^/V^/Vy^^/V) :r.^yi>]-3-3— K-NM2- 
^^/V-4-[l, 2, 2, 2-^h^^/V^-d-l-(hy^/V^-n^^-/V)rc^/V]^^^/V}- 

1, 2-^^ifVv ? ^7/V^^f-$K©Mit 

N 2 -[ 1 , 2- C^/K*/K7>f :=vl>) ^^vI^-nM 2-^^/V-4-[l , 2, 

2, 2-^h^7/V^-n-l-(hy^/k^-n^^/k)rc^/k]^^^/k}-i, 2-^^ifVv 5 ^ 

/i>aJ?3MKK(2. 80ghN, N-v^^vVTi?hT5K (12mL), 1, 3-^3— K-5, 5- 
5^Vl>fc*VMV(l. lg)^U ? g^^^^v ? ^(2. 5mg)(D?M^^80°Ct^PI^ 

U 2NfW»#bfCo ^Sr«EE#*U #fe^*«S4fi»Srl, 2-i^tm^>-(12 

2 - [ 1 , l-^^/V-2- (^/VOVK^—/]') m^/k] -3-3 — K— N 1 — { 2-^^/V-4 
-[1, 2, 2, 2-^h^/V^-n-l-(hy^/V^-n^/V)3z^-/v]^;n^/k}-i, 2-^< 
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*87%)#^i 0 

S1&213— 217°C 

[0057] MM$\5. N 2 -[l, (^/KW^/V) ^^/V]-3-3— K-N a -{2- 
^/V-4-[l, 2, 2, 2-^h7^/^n-l-(MJ^/V^-n^^-/V)^^-/V]^^^/V}- 

1, 2--<^Vv ? ^/^^rf-$K(DMit 

N 2 -[l, l-v^/V-2- (^/V^/V^-r^/V) 3z^/V]-N 1 -{2-^/V-4-[l, 2, 

2, 2-^h^^v^-n-i-(hU^/v^-ci^^/v)^^/v]^ ; n-/k}-i ) 

/k/}^r1^K(7. OOghN, N-v ? ^/kT-fehT^K(28mL), 1, 3-^3—^-5, 5- 
vW/M^VMV(2. 81g)^^^-?7v ? '>^(8. 7mg)(DfM^^80°C(^Pf^ 

-v^/V-2- (^/K*/V:7^- ^^/^]-3-3— K-N 1 -{2-^^/V-4-[l, 2, 
2, 2-^h^^/l/^-n-l-(h!J^/V^-n^^/k)rc^/v]^ a :^/k}-i ) 

/V7$^^&^t?mmm&w^^mz.m^ti 0 -(Dmm^mio. 6o g )^ 
u^«ko. 52 g )^»u nbfLfc.mi&mz.35%mm4k,7km(i. 5i g )^8o°c 

87%)#fc 0 

[0058] Hife#!|6 . N 2 -[ 1 , l-v^^/V-2- /V) ^^/V]-3-3— R-NM 2- 
^^•/V-4-[l, 2, 2, 2-^h7^/V^-n-l-(MJ^7/V^-n^^-/V)^^-/v]^^^/v}- 

1, 2— O-irV^/^df^^K^Mit 

N 2 -[l, l-^^/V-2- (p^/K^/V^^/V) 3z^/V]-N 1 -{2-^/V-4-[l, 2, 

2, 2-^h^7/V^-n-l-(MJ^/V^-n^^/V)rc^/v]^^^/v}-i J 2^<ytV^ 
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/V/J?drlKK(3. 5ghN, N-i^^/VTirKT5K(14mL) . 1, 3-^3—^-5, 

^^/V-2-(^^/V^7V^^^7V)3z^/V]-3-3— K-N 1 -{2-^7V-4-[l, 2, 2, 
2-7 i h7^/V^-n-l-(hy^/V^-i=i^/V) ^^-;V~]~7^.^/V}-1, 2-^^Vv^/V 

hT5K(2mLh=3f^(0. 3g)^m^(0. 25g) Srgfc&PU #^^1^3^35 

%m$nk7km(o. 76 g ) ^70°c-eMTb/c o inM-e3B#rBm#b/t#, hj^^ 

Mb, JeS<7>ffcl^£3. 90g(W88%)#7^ o 
[0059] Hifef?!l7. N 2 -ll,l-^"f-/V-2-(^/V^/V^^/V) m^-/k]-3-3— K-NM2- 
^/V-4-[l, 2, 2, 2-^h7^/V^-^-l-(hy^ 7 /V^-n^^7V)rc^7V]^ ; n^7V}- 

1, 2--<^if^v ? #/V^lKK©M}t 

N 2 -[ 1 , l-^^/V-2- (^/K^/k:^ - yk) ^^vl^-N 1 -! 2-^^/V-4-[l , 2, 

2, 2-^Y"77 ?vjru-i-(YV7 /Vsirxi^/v) ^/v~\7 *.^./v}-i, 2-^^ifVv 5 ^; 

v?3— K-5, 5-^f/Vt^VMy(l. 54g)(DfM^^70 < C-C2. 5Sff^ »ft 
#Wi 0 SJ£^T#, ItS^MJMicU #btufc«3MI^Srl, 2-^nnx^y(i6 

# , #£>*LfcN 2 - [ 1 , l-v^^/V-2- (^/KW:7^/V) -3-3 — k-n 1 - 

{2-^/V-4-[l, 2, 2, 2-^h^/V^-n-l-(hy^7V^-n^^/V)3i^7V]^^^ 

^^=¥^(0. 34g) (0. 15g)^»L, #^tbf^M^^35%a!§^ 

^b7K*(o. 86 g ) £60 o ct?$fTL7t o iwitas-e3B#rsW#bfc#, HJ^m^^M 
Misted 7km^hy>J»7kmm-?rpftiU ttHLfc^^^l, *i5fc, m.mu m 
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M<D4k&Q0&4. 21g(lfc*83%)#fc 0 
[0060] Hife#!|8 . N 2 -[ 1 , (^/V^;V^=^ ;V) rc^/V]-3-3— K-NM 2- 
p^vV— 4-[l, 2, 2, 2-^h7^/V^ _ n-l-(MJ^7/V^-n^^-/V)3i^-/v]^ J i^/v}- 

1, 2--<^Vv ? ^/^^f-$K©M5t 

N 2 -[l, l-v^/V-2- (p^VK*/V:7^/V) 3z^/v]-N 1 -{2-^/V-4-[l, 2, 

2, 2-^h^7/V^-n-l-(MJy/V^-n^^/V)rc^/v]^^^/v}-i, 2-^^-tfVv^ 

/k/Jfdf-i^KClO. OOg) , N, N-v^VkTirhT^K^OmL), 1, 3-^3— K-5, 5 
-^^VVfc^VMV(3. 90g)&TJ*B1^-S7^.Ml2. 0mg)(DtM'^^ ; ^80 o C^ 

-i/^;V-2-(^/V^;V74^;V) ^^/^]-3-3— K-N 1 -{2-^^/V-4-[l, 2, 
2, 2-^h7^/V^-n-l-(hy^/^n^^/V)^^/V]^^— 2— ^ifVv^ 

/v^-f-^^nmmm^w^^jim^m^ ~<Dmm^m(o. 8o g )^ 
ifmsko. 4i g )^^pu nbtifc.m&mz.35%mmit7km(2. o3 g )^6o°c 

[0061] ^ re^-e*>S IfllE— ^ (II) -C|R$n§^^«^(D^^2pCTMit«r 

0^im. N 2 -[l,l-v ? ^^/^-2-(^^/V^)^^-/V]-N 1 -{2-^^-/V-4-[l, 2 
, 2, 2-^h^/V^-n-l-(hU^/V^-n^^/V)^^/v]^^^/v}-l, 

7#^mM7k$)(l4. 42g)Rm, (58mL) <D?M^i|te, 2-^ 

/Wl-^f ;^^-2-^n/^T$y (11. 61g),&XFH;^VVT^(l. 97g)<D?I; 
^#)^50 o C-eMTb^: o ^?M-e305>^a#L-CN-[l, l-i^^VV-2-(^/V 
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lg/101mL)^40°C-e^TU ^nn^W^dl. 04g,)&mU&Xm 

Tbfc 0 mrmrm, R^m^-m^5o°cximmmwu mmm^mvx^ n-ei 

MW^tz-o ^-(Dm&*fo%: \ 2-^/V-4-[l, 2, 2, 2-^h^^/^n-l-(hy^/k^- 
n^/V)3z^-7V]T^y^(25. 45g),li^^(0. 49g),&m, 2-^nnx^y(i 
4. 4mL)(D^^^60°C-eMTb, -?:<DgL 65°C-e30£fBW#Lfc o SJ&M^ 

6g(lR*92%) / #t 0 

[0062] ###!|2. N 2 -[l,l-^^^-2-(^^/V'^yV7-f^ 7V)3z^-/V]-N 1 -{2-^/V-4 
-[1, 2, 2, 2-7^h^/V^-ti-l-(hy^/V^-ti^^-/V)^^-/V]^7^-/V}-l, 2-^< 

7?^mM7k%d(l4. 42g)RX^l, (58mL) ©I^-ft iC, 2-^ 

/V-\-^;V^^-2.--7xis^T^y{\\. 61g)RXfbV^^J^T^>(l. 97g)(D?M 

^)^/v]7?/vT*vm&mu^ti 0 ^ofM^^M^^hy^^TK^o. 8 

lg/101mL)£40°C-eMTU ^nci^W^/Kll. 04g)^^|^it-e?it 

Tbfc 0 imTi, Btj&m&m &5ox;x' mmmwu mmm^mvx, n-ei 

iSU^o ^.(DU^^, 2-y^/v-4-[i, 2, 2, 2-^h^y/v^-n-i-(by^/k^- 

n^/V)^/V]T^y^(25. 45gh3§:^(0. 49g) / &.m, 2-v^nnrc^(i 
4. 4mL)(D^#l^60 o C-eMTL, ^<D^ 65X:X30^m9:WVX , N 2 -[l, 1- 
v ? y^-7V-2-(y^/V^^-)^^-/V]-N 1 -{2-y5 : -/V-4-{l ) 2, 2, 2-7^:7/^13 
-l-(hy77V^-ny^/V)^^/V}7^— 2-^<^irVv ? ^;/^drf-^K^l, 2 
-^nnx^y^f^HlL/' 0 ^^^^^^(0. 94g)^Px.^, 35%iM 
^**(10. 41g)Sr60°C-eMTbfc o iTHTt, 60°C-eiB#r 3 W#bfc#, #£> 

Lfc 0 #:V^\ fi^^hy^A/K^^Px.T^^pLfcm. ^M^r^U nhfi 
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4k&%0&43. 89g(iW83%)#fc 0 
[0063] ###!|3. N 2 -[l,l-v ? ^^^-2-(^^/^/V7-r=/^)^^/^]-N 1 -(2 ) 3, 4~hV 

ikWtftef-h])*? J*fcW&(40 . 39g/300mLK 2-^^/V-l-^^-/V^-^--2-^°n 
/-^T^(61. 66g)&t^ynn/M^(300mL)(DM^H^, 7?/V%fei??uW(,l 
00. 0g)^25°CJ^T^TUfc o ITHT^, 20 < C-C305>W«#U 
?RL-£\N-[1, l-^^/V-2- (y^/l^^)^/vHyy^/W5:K<Dl, 2-v^n 
nm^ri^g^SrHjJSibfeo 2, 3, 4-hV?wT~V>(91. 93g) , ✓^M^^/V'tf; 
^m—7K^m(2. 34g)^Wi3n/}N/VA(75niL)C0M'^^^60 < C-C\ ^SfcfiRL 
fc-fy^^/W^K^feMTL, ^rOm30^r^»#Lfc o #Clv-C\ 3^(2. 27g)£- 
MzJz.^ 3S»I^T^35%»^*(52. 66g)Sr^>o<t)^TU ^T^, 6 

*«SSr^?acU #^n^^jg^60 o Ct^PSb/!i o ^r^— (800mL) 

tfMk'^^202. 44g(lDl^89%)#7t 0 
[0064] ###[|4. ^-[1,1-^^/^-2- (^^/V^/V^^/V)^^-/V]-N 1 -{2-^/V-4 
-[1, 2, 2, 2-^h^/V^-n-l-(MJ^/V^-n^5 : -/v)3z^-7V]^^7k}-l ) 2— < 

7kM^hy!>.Mc|§$£(7. 59g/55mLh 2-y^/V-l-y^V^2)--2-:/tz/-^ 
T5^(ll. 03g)^t^l, 2-v ? ^i3ti^^(55mL)(D^^^^ N ^/V^^ayKC 
18. 78g)^r40 o CWT-eMTb^ o IfUTt, 40°C-e30^f H W#U fiS^ 
#$£LT\N-[1, l^f;W2- (^/V^)^/V]-fyy^/W^K01, 2-v>y 
nna^^^J^&flKUt, 2-y^/V-4-[l, 2, 2, 2-Th97/P^rti-l-(hV7sU 
^-t2^/k)m^/k]T^y^(24. 18gh ^h/V^^/W^^— ^P^(0. 44g) 
.Rtfl, 2-v^nn^^(13. 75mL)(D?M'^^^60 o C-T:\ 5fe^MMbfc-ry^/V 
-^Kjgflfcft TJ ? 35%i&^ffc*3fS (9. 89g)»o<(9^^0#MTU ^©t, 60°C-ei 
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mm^mu mbtittmmm&&* ^ovti-etimuto tuiLfcgi^i, 

[0065] ###[|5. N 2 -[l^-i?y^/V-2-(^/KVK7^/V) 3z^-/V]-N 1 -{2-^^-/V-4 
-[1, 2, 2, 2-7^h7^/V^-ti-l-(M;^/V^-ti^^-/V)^^-/V]^m-/V}-l, 2-^< 

*^b^hy^A(17. 78g)&tJ«fi^Bft^-hy^(35. 57g)^(253mL)^^ 
U ''{-2-^^/V-l-^^/V^-^--2-7 0 n/^^T$^(53g)^.I^l, 
^(253mL)^Px.^:M^^, ^/W&^nUK (85. 95g) ^40°CJ^T"CMTb 

fc 0 ITHTi, 40°C-e30^r H W#L> #»S^*b-C, N-[l, l-v^/v-2 
-{^;V^)^;V^4V7^7V4^V(D1, 2-v ? ^nn^^^^^$gbf' 0 2-^ 
^/V-4-[l, 2, 2, 2-^h^7/V^-ci-l-(hy^/k^-n^/k)3i^/k]T^y^(110 
. 7gh ^h/^^^/H^^lft— *3ftKK» (2. 01g)S.m, 2-^nnx^y(40mL) 
(D^^^60 o C-C\ 5fe^MMbfc-fy^^7W^K^«tJ ? 35%ai^k7K^(45. 2 

7g)Sr^>o<t)^I^^TU ^<^m, 60 < C-C3l^M8M^Lfc, #fefafcRJ&i&8^ 

llg(W80%)#fc o 

[0066] ##{#16. N 2 - [1, (p<^/K*/K7^/V) 3i^/V]-N 1 -{2-^/k-4 
-[1, 2, 2, 2-^Yy^)V^xi-\-(yy^;vJrxi^)V)^^)Vy7^-~;V}-\, 2-^< 

^K^b^hy^CO. 83g)^.tFK^^hy^(l. 66g)^7k(12mL)^|g$?U 
^\Z.2-^/V-l-^;V^-^r-2-y°n/^T^{2. 62g)^U ? ^nn^i^ifV(12 
mD^Dit^lC, ^^/V^v ; ^nyK(4g)^40 o C^T-eMTb^: o 1THT 

4o < c-e3o^ra*#b, ^k^-hy^Ad. 73 g )^»bfcm. #»/g&#$cb 

N-[l, l-v ? ^^/V-2-(^/V^)^^/V]^y^^7W^KcD^cici^:^ifV^ 
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J&fcfWRUfco 2-^/V-4-[l, 2, 2, 2-TY : yy^vi-i-{VV'7^n^;v)^ 

^7k]T— y^(5. I5gh ^yY/v^y^/v^^k— 2fcfp^(o. 09g)jgaJ?w^<i/ 

x^mvtio $r misted £h&?>M, 7k$k, mM<D^m%9. o6 g o&^85 

%)#fCo 
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m^mm 



en 



-«^(II): 




Q R w R2 (O)m 



N 
I 



R 6 R J R* 



(II) 



r\ r\ R 3 , R 4 ,&U*R 6 teH?|— XfW^ot^K, tK*J^^-X«C -C T/v 

1 6 

3r/v2££r^U R 5 « C -C T/V^r/i^Sr^U ktelX}22£r^U mttOX!41^L 

1 6 



„ — C -C T/V3v^, C -C T/^/^/V^/H, #/ktf;3fiy/^ N c -c 



6 



12 



v^T/^, ^ht^, C -C T/V^/vm. C -C T/V=fdf-iy^ /nciC -C T/V 



6 



6 



6 



6 



hnS, C -C TM/H, C -C T/V^v^, /np C -C 

16 16 16 



1 6 

^y?y;Vjj;VTt^;V^ -CON(R 7 )R 8 (^^, R 7 ,&tFR 8 te^)— X«Mfco-0t>&< 

16 

„ «XT;I, ^H^, C -C T/l^/l^ C -C T/V=3driy^ N /np C -C 7/^;H 

16 16 16 

Xfct^n C -C T/V^df-v/^^^X^tL?)— ^l©t^S^tt?)t^7i^;V 

1 6 

, C -C T/V^/HS. C -C T/V^v-S, /M3 C -C T/V^-;V^X\±^n C -C 

16 16 16 16 



1 6 

c -c 7VK=i3r->3£. c -c 7;i^;vSX^n C -C T/k^v^^^ 

16 16 16 

&&tiZ—)&±<Dm&&^±Kft1rzm&^i?/>&&&iro ) . -N(R 7 )-CO 



8 
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^JDK^n v'T/l, ~ hn^, C -C T/V^r/VS, C -C T/I^r/V5£, C -C T/V 

16 16 16 

16 

36, C -C T/V^/V^, /np C -C C -C 7;>=>^^IXft^n C -C 

16 16 16 16 

-C AO C -C T/V^r/HS, C -C T/V^^SXteAn C -C T/V=t 

16 16 16 16 

3 4 

3 4 

(W^ottK, /M^^VI^, ^77S, — bnS, C -C T/U^c/vm, C -C T/V 

16 16 

1 12 

XttS4oUfi<, ^n^fVjJiH\ i/TSm, — C -C T/V3r/1^ C 

16 1 

-c T/v^v^ ^nc -c 7;^;HXii^n c -c T/^*ci/^frhm#l£ti 

6 16 16 

16 16 

ap C -C T/V=¥7V^X^An C -C T/V3drv / ^^ig$^$^^J^._h(^g^^ 

16 16 

— (III) : 




(in) 



xt£M.mffi*. Mmm+xYsavmrntt^. r\ r 2 , r 3 , r\ r 5 ^ r\ y 1 
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O R 1 R 2 



N 
i 



S0 2 . 5 

k R 



r 6 R J R 



(I) 



[2] 



[3] 



x, r\ r\ r 3 , r\ r 5 , r\ y\ y\ y\ Y 4 Rxihumm^m^ 0 )-em£ti 

— hnS, C -C T/l^r/l^ C -C T/^/^M'^/H, C 

16 16 1 

-C 7^3^^;^-;^^ -CON(R 7 )R 8 (S;^, R 7 ^lFR 8 ^f»^lH (-I^IC 0 ) 

12 
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